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Emergency responders work collectively as an ad hoc
team to save lives and infrastructures at risk, despite their vary-
ing experience, knowledge, cultural backgrounds, and difficult
working conditions with high-levels of uncertainty and time-
pressure. Cognition, in particular, has gained attention as a key
construct to consider in collective response efforts in emer-
gency management. Team cognition, however, has not been
fully appreciated or adequately addressed in the field of emer-
gency response (Bigley & Roberts, 2001). The interactionist
perspective (or interactive team cognition) effectively captures
team cognition in heterogeneous and dynamic teams prevalent
in the real-world (Cooke & Gorman, 2009; Cooke, Gorman,
Myers, & Duran, 2013). Although researchers in the emergency
response discipline appreciate the value of viewing team cogni-
tion as interaction (Comfort, 2007; Bergeron & Cooren, 2012;
Wolbers & Boersma, 2013), an associated empirical or inter-
ventional attempt using this perspective remains scarce.

Tracing the scarcity of literature back to lack of con-
text-specific theorizing efforts (Moon, Peres, & Sasangohar,
2017), an observation-based, theory-building approach is uti-
lized here to address this gap. The naturalistic observational
study presented here is an initial effort to explore team cogni-
tion for an incident management team (IMT) as an interactive
system. An IMT is an ad hoc team of command-level respond-
ers. Interestingly, an IMT is a team of functional sub-teams or
sections (i.e., Command, Planning, Operations, Logistics, and
Finance/ Administration). Within each sub-team there is also a
team of functional units. This naturalistic observational study
was conducted at a high-fidelity simulator replicating a generic
IMT facility, i.e., the emergency operations training center
(EOTC), College Station, TX. Interactions were observed and
coded in terms of who initiated the interaction and with whom,
which technology was being used, and what was communicated
and for what purpose.

The purpose of this study is to develop a theoretical
interactionist model of team cognition in emergency response,
to inform future interventional attempts to improve team deci-
sion-making. To do so, this study views a Plans team as a cog-
nitive system capable of managing information through inter-
dependent, nonlinear, and dynamic interactive behaviors for
perceiving (P), diagnosing (D), and adapting (A) to the changes
in the status of critical elements (Adapted from Moon et al.,
2017).

The proposed P-D-A model posits the following three
premises: (1) a Plans team is a cognitive system where its team
cognition is interactions of team members to complete a cogni-
tive task; (2) team cognition for each of the three sub-teams of
a Plans team is tied to the context-specific cognitive tasks of
perceiving (P), diagnosing (D), and adapting (A) to the changes
in the status of critical elements; and (3) team cognition for a
Plans team is manifested as nonlinear, interdependent, and dy-
namic interactions within and among P, D, and A of the three
sub-teams of the Plans team.

Preliminary results from a content analysis of tran-
scribed and coded interactions suggest that an Info/Intel unit, a
Situation unit, and a Section Chief unit can be hypothesized to
be critical contributors of team cognition for a Plans team in
terms of P, D, and A, respectively. These hypotheses can be
represented with network centrality measures as follows: Hy-
pothesis 1. An Info/Intel unit has high in-degree and out-degree
centrality with non-Plans teams. Hypothesis 2. A Situation unit
has high betweenness centrality within a Plans team. Hypothe-
sis 3. A Section Chief unit has high in-degree and out-degree
centrality within a Plans team, and high betweenness centrality
between the Plans team and non-Plans teams.

The proposed P-D-A model illustrates the benefits of
viewing team cognition as interaction within and among a team
of teams, for context-specific tasks of P, D, and A. Most im-
portantly, the model effectively captures the nonlinear, interde-
pendent, and dynamic nature of team cognition as interaction in
a multiteam system, or MTS (Marks, DeChurch, Mathieu, Pan-
zer, & Alonso, 2005; Bienefeld & Grote, 2014), embedded in
complex socio-technical systems, STS (Vicente, 2002). As the
information processing model views an individual as a cogni-
tive system or a human information processing system (Wick-
ens, 1992), the P-D-A model views a team as a cognitive system
capable of managing information. The interactionist perspec-
tive on team cognition helps the P-D-A model to realize its po-
tential to extend an individual cognition model to a team level.
The interactionist perspective is “compatible with the view of
human-machine system as a unitary system” (Cooke & Gor-
man, 2009, p. 28).

In addition to the theoretical and practical implica-
tions, this study has methodological implications. Measuring
interactive team cognition with network-based metrics (cur-
rently in progress) will open a new chapter. The need of incor-
porating a network perspective into team cognition in emer-
gency response is in line with the literature (Wolbers & Bo-
ersma, 2013; Steigenberger, 2016). As a future work, the P-D-A
model will be further developed with network and content anal-
ysis and validated through interviews with Subject Matter Ex-
perts (SMEs) involved in Hurricane Harvey.

ACKNOWLEDGEMENTS

This work was supported primarily by the Infrastructure Man-
agement and Extreme Events (IMEE) Program of the National
Science Foundation. Any opinions, findings and conclusions or
recommendations expressed in this material are those of the au-
thors and do not necessarily reflect those of the National Sci-
ence Foundation. Also, the authors would like to thank the
Emergency Operations Training Center (EOTC) of the Texas
A&M Engineering Extension Services (TEEX) for being sup-
portive of this research and Dr. Jason Moats for his efforts in
facilitating this research in the EOTC.


http://crossmark.crossref.org/dialog/?doi=10.1177%2F1541931218621408&domain=pdf&date_stamp=2018-09-27

Proceedings of the Human Factors and Ergonomics Society 2018 Annual Meeting 1802

REFERENCES

Bienefeld, N., & Grote, G. (2014). Shared leadership in multiteam sys-
tems: How cockpit and cabin crews lead each other to
safety. Human Factors, 56(2), 270-286.

Bigley, G. A., & Roberts, K. H. (2001). The incident command system:
High-reliability organizing for complex and volatile task en-
vironments. Academy of Management Journal, 44(6), 1281-
1299.

Comfort, L. K. (2007). Crisis management in hindsight: Cognition,
communication, coordination, and control. Public Admin-
istration Review, 67(s1), 189-197.

Cooke, N. J., & Gorman, J. C. (2009). Interaction-based measures of
cognitive systems. Journal of cognitive engineering and de-
cision making, 3(1), 27-46.

Cooke, N. J., Gorman, J. C., Myers, C. W., & Duran, J. L. (2013). In-
teractive team cognition. Cognitive Science, 37(2), 255-285.

Marks, M. A., DeChurch, L. A., Mathieu, J. E., Panzer, F. J., & Alonso,
A. (2005). Teamwork in multiteam systems. Journal of Ap-
plied Psychology, 90(5), 964.

Moon, J., Peres, S. C., & Sasangohar, F. (2017, September). Defining
Team Cognition in Emergency Response: A Scoping Liter-
ature Review. [Extended Abstract] In Proceedings of the
Human Factors and Ergonomics Society Annual Meeting
(Vol. 61, No. 1, pp. 894-895). Sage CA: Los Angeles, CA:
SAGE Publications.

Steigenberger, N. (2016). Organizing for the Big One: A review of
case studies and a research agenda for multi-agency disaster
response. Journal of Contingencies and Crisis Management,
24(2), 60-72.

Vicente, K. J. (2002). Ecological interface design: Progress and chal-
lenges. Human Factors, 44(1), 62-78.

Wickens, C. D. (1992). Engineering psychology and human perfor-
mance. New York: Harper Collins.

Wolbers, J., & Boersma, K. (2013). The common operational picture
as collective sensemaking. Journal of Contingencies and
Crisis Management, 21(4), 186-199.



